Heterologous expression, purification, and kinetic comparison of the cytoplasmic and mitochondrial glyoxalase II enzymes, Glo2p and Glo4p, from Saccharomyces cerevisiae.
The aims of the present study are (i) to purify a mitochondrial glyoxalase II to homogeneity for the first time from any organism and (ii) to compare its kinetic properties with those of the cytoplasmic enzyme. Both the cytoplasmic and the mitochondrial glyoxalases II from Saccharomyces cerevisiae, which are the products of two distinct genes, GLO2 and GLO4, were purified from yeast and in recombinant form from Escherichia coli. To obtain a higher protein yield (compared to wild-type expression) in yeast, the genes were placed under the control of the strong GAL1 promoter on a multicopy plasmid. Amino-terminal sequencing and molecular mass determination by MALDI-TOF mass spectrometry of the mitochondrial Glo4 protein revealed Met-11 of the primary translation product of the gene as the N-terminal amino acid. Judged by enzyme kinetic properties the recombinant and natural proteins were equivalent. The cytoplasmic and the mitochondrial enzyme differed in the pH dependence of the kinetic parameters for the main substrate, S-d-lactoylglutathione. Whereas the cytoplasmic protein showed a pronounced peak of enzyme activity between pH 7-8 and a continuous up to fivefold increase of the K(M) value with increasing pH (from 5. 5-9.0), the mitochondrial protein had a nearly constant K(M) value and an activity maximum over a broad pH range (6.5-9.0). The kinetic parameters (at pH 7.5) of both the cytoplasmic and the mitochondrial enzyme for S-D-lactoylglutathione were of the same order of magnitude as reported recently for the human and Arabidopsis thaliana enzymes which are presumably of cytoplasmic origin. However, both yeast enzymes showed a severalfold lower preference for the more hydrophobic substrate, S-d-mandeloylglutathione.